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“tthe purpose ef the trip wee to gather toformation on 
ee sed dene in partial differential equeticns ant applied 
ation at various inetitutes end univercities in Darope. 
trip began with a side trip te Toronto where I visited 
eonputing centre at the Universftys 


Whe offietal head of the Computing Centre is Prof. 
ti, thie head of the Physies Department, but Ce Cs 


one is Panchoster, Ite estructural detelis and computing 


m about te Manchester machine, This raport will be 


4 maintenance and between 10 and 20 bourses are lost 
my b machine fellure «= mestly tule failure er wrong 
7 " gon Asaves 65875 hours per week when the 
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the machine «ic the aperater must be able to fepregrem any 
seation of avy protviem, This is eaperially important during 
might operation singe only one programmer is presente The 
total permanent etal is only between 8 end 46 persone. 

The input and output of inforuation fon punched tape) 
ie comparatively slow cempared to the operation of the 
matching iteclf?, thie has ovt proved 4 Limitation te date, 
pertiy it is true, Sesanse probleme heave been selested with 
this limitation in mind, 

Most of the opersting time in the peat six monthe hes 
heen spent on finding the water level behind «a dam in the 
projected St, Lewrence semray, wiven a specified water 
level at the dan omni the flew atroes any erosa section 
{etendy stato), The water level is computed as a function 
of distance upstream by coneorvation of energy using 
iteration. The energy los# is # non-linear eapirlesl] 
function of the water level determined from the bend of the 
wiver, skin friction and turbulencee The principle prevlen 
ie to keop the water level single-valued wien paseiag around 
en island or several ialande together The wethod works 
woll woless the flow between two islantse ie erell aod gets 
reversed curing the iterations Then the solution docs not 
eenvorge end the problem ia radified by joining the islands 
together, The problem has been varied vy considering 
different water levels et the dam, different roughness 
eoefficionts, and aluo modified for ice sanditions., The 
ehie? difficulty hes veen in ¢oping with the tremendous 
volume of datas 
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Sioms Hathematisce Centrus 

Apart frem the strictiy preestlenl prodlens of the 
appited metremstiolans (just two) there is wo work dene 
herve in pertial differcutial equations. I therefore did 
not vieit the pore mathematics seetion, As to the ep plied 
mataematics section Yau der Corput ia looking around for a 
head for the appified mathematics singe he obviously thinks 
at needs some added stimiletion. erghuie who ia actually in 
the ¢omputing section eoeue to be a very enthueiastic 
aprclied mathematicleans 

The machine here was shown to me by Sleauw (who worked 
with Aiken) whe seems te be « ma of well mixed training «« 
both mathematical and engineering. So far everything fe in 
a Yory preliminery atete. Their old machine is beiag taken 
apert end it aotualiy never funetioned properly. 

She pragent efforte of the applied mathematios seotion, 
consisting of Draskman end feldkearp?, ore directed toward 
ficec problems. Aleng with the computing sectien (van Wi jue 
Seerien and ferghuie) they ave undertaking a leng computation 
of the effecta of the tides ia the deltas of the riverase At 
the initial time there is given a continuous velosity ond 
Water depth distribution in a river with dalenda (including 
& Scnetant velocity upatreem in the river)e The problem is 
te determine the velocity and 
water depth at ali later times. 
Shallow water theory ie used in 
each brane of the stream with 
friction leesm according to Chesys 
Conditicngs at the fJunetions of 
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branches of the etreqah are cetermined fros: continulty. st 
the ocean end of the river the tuiltial velocity and water 
Gepth are smooth and depend on the tide, Still sheliew 
benke on the river ave eoeounted for to some extents This 
problem is now being set up im charecterietic coordinates 
and will be eomputed by hand if the machine is sot ready 
for ite 
Another probles on whieh there ars only pertial veaults 
he that of findlog theoretically the leoestion ef the fresh 
water reservoirs that i4¢ under the cand dunes selene the 
coast. This involves Finding a eclution of the Laplace 
equation in a given region h that estisfies tue discontinuity 
eenéitions on sn inznewn curve insite the regien and has 
preseribed tormel Gerivative on cue boundary of the rerlotes 
_ One problem that hag been solved is finding the éistri# 
bution @f salt in soil under fresh water from meacurements 
of electric carrents in the water, ifke praetieally all the 
problema undertaken oy the apyifed mathematica’ croup here 
tuis one is of direct practical usefulness, in this case the 
reclamation of lend for exericul tures 
At present the whole contre is turning the major pert 
of ite interest to probleme posed by the resent flood 
disaster, At 211 times seth soetion «- apvlied sathomatios, 
pure mathomatios, statistics end computing «= must end are 
prepare’ to work on contracted oreblems, «wt todey there 
ie in addition a etrong patelotic urce to cooperates 
Resides the work of the applied mathomaticilans and the 
computing seotion, the etatisties section under Yan Densig 
is undertaking the determination of possible extremes values 
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from tables ef observations, The specific problem et hand 
4a thet of fiadiag the maximum cossible weter level outside 
existing dykes and peosaltle new onete 


at Liege, Plorent bureau outlined his current work on 
the proties of findine the Pundaental solutien ef oseen's 
e@iationa for alightiy compregsivie, siow, viseous flows 
We Gisenesed Douslis' prea’ of Madamarid's sanjenture for 
hypertolic equation®., One of Surcau's agelatante Ses found 
& Serious uicorrestable mivteke in Netthiseon's unpublished 
proof of this conjecture. 

ia Louvein < learned that a somputing methine similiar | 
te the Mark 4 at Herverd is being built at Antwerp, jointly 
by the Selgian universities and the Uslgiun fe11 Telephone 
Go. Hamebesk of Louvain is the mathematician in charge 
but be wae away and I was uneble to learn any further detatise 


canis 

The recent work of the arcep headed by Fs Germain has 
nein mostiy in sirfeil theory. Sy the sethed atarted by 
Tomatike anc Temada the equatica of state is approxizated. 
Corresponding explicit solutions for the equations of motion 
are Tounwl, some ropeerenting flow around prefiles as? some 
representing Siew lu ¢charnnelae The theory ia developed fn 
the ost general way. Two interesting results are the 
following: 

1) A sequence of flows depending on a parameter % with 
@ certain equation of state (a good approximation) which 
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the potential funetions satisfy on equaticn of te fore 
Hipym, +8. 89» Using the seme methode os tn 1) you 


tom find solutions, Oven taking H(y) #9 fe @ pretty cood 
|‘ @peroniwation Costter thm doing the sexe for the streen 
fometion tteekt) tu 2 wide wrecker. Thie cen ve weed te find 
flows past eunpat prefilee. 

Sermin ales queeticusd neneexigtenes ef gontinoee 
trmeonde Siow on the barks of gues experisectal peenitea 
widen bave eee doce her: ool which are 4iiferent from the 
wees teette Supyome @ spemetrio prefile thet le alee 
egumetric fore ani oft fe placed tn & wind tommede If one 
Meeenres the Yoleeity near the grefize for various Seok 
mabers at Infietty Kg oe ovesrves the Pollewlng! An tie 
Rech ouster at tofioity la inemensed 6 mnooth aynewtrie 
superaonie rages: appears for # certain range of Ky say 
My 4 4 Hoe Teaeower Fh  wardes from B. to Ie Bire the 
flew bercews ctrikxingly asyemetrions with what could be 
interpreted a @ Ghote 
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With Leray I diseugsed save of cur work with equations of 
mixed types, To Hadamard, 1 ovtiined the metuod of Dougliat 
proof ef kis sonjecture in whie) he wee vory intersated. Tf 
glso discusaed our work in mizec equations and Sere! work on 
paowlo~guelyiic fuceticones 
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There was some dolar in my Clearasee end 1 migsed 
eeving Metell. Gowever, I visited Thornmkili at tae Armee 
ment Reecare: Batacligtment ond discussed with hie the 
Weeker: problem of a sphericsl expliceictie He autiined the 
Giffieulties in finding the sinculerity in the flow derivae 
tives when the detonation surfeee resches the odge of the 
explosive materials, We siso discussed the problem of shock 
@iffrection sac the singclerities whieh cecur in this tases 
He ie completing the solution for the ease of a soderate 
shook geting around a 90° corners 

at the National Phyreies Lavoratery, the computing 
machine wee ehown to me wy Goodwins It operates on a 
9 Astle to 10 PoMe sohedule and has 76% effieieney., However 
Jost time tueludes tine weeted by giving the neching the 
wrong prceblom.e I siso saw the cifferential esualyser which 
for many of the probleme done at Heels le « more efficient 
tools is 

At Cambridge I visited Netcheler. He ia working now 
almost completely on electrowmeacnetic hydrodynamics (tvze» 
the motion of mereury dn an electromammetic field) and doze 
Uittle in the theory of turvulence., I also met G. I. Taylors 
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X spent twe full doys in Remchester talking with the 
applied sathenaticlens, the experirentel seredrnenioist 
end ecoing the cumputing machines There is excoliont 
sooperaticon between the experiments] sud the theoretical 
aeredenecisivte, The theoreticel exprmeia 4a very meoh 
on getting explicit representations for seletions by 
@implifying protvlems in aecordanee with shysionl arguments. 
With Lighthidl i cdeenssed a wide variety of hyérodyneante 
problems especially his latest tieery on the nciae of 
turbulenes. This theory has seen largely corroborated by 
experiment mt has a few sericus €iserepencies near sound 
speeds Gwene showed me the laborctery « sub end super 
genic wind tunmele mid the turbulence apraratus. 

Toe computing machine hese operates ecrtinuously end 
vory efficiently on es comparcstively geall etatf. There is 
Omly Limited interest in ite apeliestion te partial 
Gifforential equaticns because of the preference for closed 
@Olutions. Aleo applied matioustictene wits provleme for 
the machine muat “see” their own: probleme throuch whieh 
seene thet they mist know New te operate the machine and 
handle the programmings 


: 


" + et wee ye avd ef LY 


* ; Ht bby dy lots 


re 


i 


aren’, £ Ape 1 we 
| inet ae 


baat 


Per Pdi 


5 


: i ab) a ae 4 


. wet inden eee ips 


Wego eth Ae ae 


|, ane 
7 ae Ok Lh 
Re iy ai: ottentarsk 


Crh 
‘a tylgaye A oe oe 
h & . fe ‘ 


7 hea ete yore 


Piglriveo 


a 


¢ ! 


tA : hss ec 


aii HO 


ry 


_ |. > mai? 


’ 
i. 
a 
; 
, . 
x y 


, 
¥ 
t 
— r* 
4 
"9 5 
fy ‘ 
at” ah 
A’ 4 
Pals Pu ae ‘ 
é f 
t 
. " “ 
" 
¢ 
é 
SI ry ; 
i) Z ! ; 
i y ie 
i uyines 
; Wi 
af " 
A ui vi 
f ji 
ait 
v¥ 
i tow i + 
n 
ays 
- 
‘ 
ni 
. 
i 
5 
4 
s* 
' 


: 
é 
: 
, 
4 
as 


IMM- 
201 Morawetz. 
Report on travel in Eu 
ser 1953. Peres 
NYU 
IMM- 
201 Morawetz. _____— 


AUTHOR 


Report on travel in Europe, | 


summer 195300 


DATE DUE | BORROWER'S NAME 
eee SS —— — eee 
| 


N. Y. U. Institute of 
Mathematical Sciences 
25 Waverly Place 
New York 3, N. Y. 


KRAFT” FOLDER 


Better folders for better files 


a 


Home Off 


earest “Y and E” 


our 
A 


4 


en 


K 9474 % © 
to th 


ives” or 


Send your Order 
x presentat 


